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 Abstract
 

Food is the major need for human to survive. Corn is one of the most important food crops in the world after wheat and rice. Besides, 
corn is a source of carbohydrates and can also be an alternative food source. In fact, the world demand for corn to meet the need of 
food and cattle industry has increased every year as well as at the national level. This is due to not only the growth of population, but 
also the food and farm industry. The growth of corn farm increased rapidly in the last three years in Patean district, Kendal regency. 
However, the productivity was still low reaching only 4.57 tons/ha. This condition is interesting to review especially on the anlysis of 
production function and the efficiency of corn farming in the area. The aim of this reseach is to analyze the producton function and 
efficiency of corn farming. This study used Frontier Analysis approach.  
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INTRODUCTION 

Food security improving program is 

intended to operationalize the development 

in order to improve the food security both at 

national and community level. Food in a 

broad sense includes food derived from 

plants, animals and fish to meet the needs of 

carbohydrates, protein, fat, and vitamins and 

minerals that are beneficial to the growth of 

human health (Maharisni, 2011). 

Setiawan and Prajanti (2011) stated that 

agriculture is one of the main sectors that 

support the people's lives because the 

agricultural sector is a livelihood of most 

population in Indonesia. There are many 

varieties of agricultural commodity in 

Indonesia. Corn is a commodity that is 

widely consumed beside rice as the largest 

commodity consumed by the Indonesian 

people. 

Nurwahidah et.al. (2015) mentioned 

that Corn farming productivity is productivity 

resulted during one planting season that is 

planting season on MH (OctoberApril) for dry 

season (Labangka district) and wet land (Utan 

district) corn planting season in MK1-MK2 

(April-October). Corn is one of the important 

food crops in the world, other than wheat 

and rice. Corn is a source of carbohydrates 

and becomes an alternative source of food. 

People in several regions in Indonesia (e.g. 

Madura, Nusa Tenggara and some regions in 

Java) also use corn as a food staple 

(Adisarwanto and Yustina, 2004). 

Besides being a source of carbohydrate, 

corn is also used as animal feed (forage and 

cob), extracted oil (from seed), made of flour 

(from grains, known as cornmeal or 

cornstarch), and industrial raw materials 

(from wheat seeds and cob flour). Pentose-

rich corn cobs are used as the raw material 

for making furtural (Adisarwanto and 

Yustina, 2004). Corn seed is rich in 

carbohydrates, containing up to 80 percent 

of all dry seed ingredients. Carbohydrate in 

the form of starch is generally a mixture of 

amylose and amylopectin. In glutinous corn, 

most or all of the starch is amylopectin 

(Danarti, 1998). 

Corn as a source of carbohydrate plays 

an important role as one of the Indonesian 

food. However, because the production and 

the supply of corn in the country until today 

have not been able to meet its own needs, 

corn is often imported from abroad (Danarti, 

1998). Corn is also widely used as industrial 

raw materials and the animal feed, which 

levels of need is great. The use of corn as a 

feed ingredient for poultry also leads to a 

surge in demand every year. 

The world's demand for corn to meet 

the needs of the food industry and the 

animal feed industry is increasing. Total corn 

production at the world level is 690 million 

tonnes, 40% of which are contributed from 

US, 20% from China, 7% from the European 

Union and Brazil as many as 6%. The 

international market conditions like that is 

an opportunity for Indonesia to increase the 

corn production and export overseas. 

Indonesia has an opportunity to supply the 

corn in the world market, especially 

exporting it to the neighboring countries like 

2.5 million tons of Malaysia, 4.6 million tons 

of Taiwan, Japan 16 million tons, 8.5 million 

tons of Korea, one million ton of Chine, 5.3 

million tons of Egypt, 2.3 million tons of Iran, 

and 1.4 million tons of Arab per year 

(Ministry of Agriculture, 2010). 

The national needs are also increasing 

from a year to year, not only due to the 

population growth, but also the growth in 

farm and food industry etc. According to the 

Ministry of Agriculture, corn demand is 

constantly increasing. Although the need of 

corn for consumption has continued to 

decline at a rate of 2% per year, but the need 

of corn for food and feed industry continues 
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to increase rapidly at a rate of respectively 3% 

and 5.78% per year (Ministry of Agriculture, 

2010). Based on the National Economic Social 

Survey of 2010 (SUSENAS, 2010) by the 

Central Bureau of Statistics, it shows that the 

domestic corn consumption in Indonesia 

decreased by 7.2 % from 2.21 kg / capita / 

year in 2009 to 2.05 kg / capita / year in 2010. 

The demand for more corn is used for non-

consumption such as animal feed, food 

industry and fuel oil. 

The domestic corn demand in 2010 was 

increased to 13.6 million tons, in 2015 

increased to 15.9 million tons and in 2020 

was estimated at 18.9 million tons. Without 

special efforts to stimulate the national 

production, the import of corn in 2005 and 

2010 is estimated respectively by 937 

thousand tons and 740 thousand tons and in 

2015 and 2020 reach 1.03 million tons and 1.68 

million tons (Ministry of Agriculture, 2010). 

Based on the information above, the 

prospects for the corn market in the 

domestic market and the world market is 

very bright. The domestic corn market is still 

wide open considering that the corn 

production in Indonesia has not been able to 

meet the needs of the domestic demand. The 

increasing demand and the absence of world 

corn market show that the world corn 

market is wide open for the new exporters. 

Therefore, Indonesia's efforts to develop the 

corn in the medium and long term 

prospective are reviewed from the aspects of 

the national corn market and the expansion 

of planting area of corn. 

Great world corn market is an 

opportunity that should be utilized. 

Indonesia has an opportunity to fill in the 

corn market through the increased 

production of corn in the country. The 

increased production can be done by 

increasing the productivity of corn and the 

corn planting area expansion. 

The development of food industry that 

processes the corn into various forms of 

refined products makes the demand for corn 

in the country increasing. On the other hand, 

the production and productivity of corn in 

national level is still low, about 4.31 tons / ha, 

while the corn production technology has 

provided the results of 4.8 to 8.5 tonnes / ha, 

depending on the soil conditions and the 

level of technology application. Viewed from 

the aspect of productivity and availability of 

cultivation technology, the opportunity to 

increase the productivity of corn in the 

farmer level is still wide open (Subandi, 

2005). The low production and productivity 

of corn cause the imbalance between the 

production and the demand both 

domestically and abroad. 

The corn crop in general is the food 

crop that is favoured by the farmers in 

Central Java, and many farmers cultivate the 

corn in Kendal. All districts in Kendal 

Regency are the corn crop. The total acreage 

of corn plants vary in every district in Kendal, 

depending on the potential of each district. 

Every district in Kendal cultivates the 

corn crop, in the lowest acreage planted area 

in Kendal City with its area of 30 ha with a 

production of 128 tons and the largest in 

Patean district of 3,833 ha with a production 

of 16,777 tons in 2008. The production 

development of corn continues to rise, 

especially in Patean district which 

improvement is nearly doubled in 2009. The 

area of corn plants reached 7,053 ha with a 

production of 33,640 tons and in 2010 the 

planted area increased to 7,139 ha and its 

production as many as 32,649 tons. 
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Table 1. Development of Harvest Area, Average Yield per hectare and 

Corn Production at Patean District in 2013 

 

Villages 

In 2013 

Harvest 

Area 

(Ha) 

Productivity 

(Ton/Ha) 

Production 

(Ton) 

01. Pakisan 

02. Mlatiharjo 

03. Plososari 

04. Wirosari 

05. Pagersari 

06. S e l o 

07. Curugsewu 

08. G e d o n g 

09. Sukomangli 

10. Kalibareng 

11. Kalilumpang 

12. Kalices 

13. Sidokumpul 

14. Sidodadi 

702 

902 

2.021 

872 

21 

0 

0 

332 

174 

515 

659 

0  

430 

511 

4.42 

4.50 

4.64 

4.95 

4.24 

0.00 

0.00 

4.79 

4.21 

4.34 

442 

0.00 

4.49 

4.49 

3,193 

4,055 

9,387 

4,313 

89 

0 

0 

1,591 

732 

2,237 

2,915 

0  

1,932 

3,295 

Patean 7.139 4.57 32,649 

           Source: Patean District in Numbers, 2013 

 

The development of the corn crop in 

Patean, particularly for the last three years, is 

very rapid. In Table 1 it can be seen that the 

harvest area and production have increased, 

but seen from the productivity it is still low, 

which only reached 4.57 tons / ha. When 

compared to the productivity of Central Java 

Province that reached 4.80 tons / ha, it is 

much lower, as well as other districts as the 

three major corn producing those are 

Wonogiri which productivity reached 5.55 

tons / ha, Grobogan reached 5.06 tons / ha 

and Blora reached 4.61 tons / ha. This 

condition is interesting to study about the 

efficiency of corn cultivation farming in 

Patean, Kendal. 

To increase the productivity of corn 

from every land, the farmers are always 

having problems in using the capital and 

appropriate technologies. In facing such a 

selection, the combination of using capital 

such as seeds, fertilizers and medicines in 

addition to the right labors will be the basis 

in carrying out the selection. 

According to Soekartawi (2002), 

farming is essentially a company, then a 

farmer or manufacturer before managing his 

farm will consider the costs and revenues. 

The farmers can manage their farming 

business by allocating the existing resources 

effectively and efficiently for the high profits 

at a certain time. It is said to be effective if 

the farmers or manufacturers can allocate 

their resources as well as possible. The 

resource use is efficient when producing the 

output that exceeds the input. The problem 

faced by the corn farmers in Patean, Kendal 

is the low productivity, which is 4.39 t / ha 

compared with an average productivity of 

Central Java level at 4.80 tons / ha and the  
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yield potential of 6.08 to 7.03 tons /Ha. The 

cause of the low productivity of corn is that 

the price of production factors from year to 

year tends to increase, especially the price of 

fertilizers (Urea, SP-36, KCL) and pesticides. 

Besides, the price of corn during the harvest 

is erratic and often less profitable for the 

farmers. Another factor often experienced by 

most corn farmers is the lack of capital to 

buy inputs such as seed, fertilizers and drugs. 

Simon and Alan (1999) explained that 

the efficiency measures are widely used in 

the economic welfare to show the allocation 

of resources in the use of high value. Based 

on this, it encourages the writer to conduct a 

research on the analysis of the production 

function and efficiency of farming corn for 

corn farmers that is conducted in Patean, 

Kendal. The purpose of the research is to 

analyze the functions of production and 

efficiency of corn production in Patean, 

Kendal, while the data analysis used is the 

Frontier Analysis to calculate the function of 

production and the corn farming efficiency 

levels. 

Production is the end result of a 

process or economic activity by using some 

feedback or input. Soekartawi (2003) stated 

that the production function is the physical 

relationship between the variables described 

(Y) and a variable that explains (X). Variables 

described are in the form of output while the 

variables explaining are in the form of input. 

Mathematically, this relationship can be 

described as follows:  

Y=f(X1,X2,X3,......Xn)..........................................

........................       (2.1) 

With the function of production as 

mentioned above, the relationship Y and X 

can be known. 

In which: 

Y: the level of production 

X1 ... Xn: factors of production (input) 

 Farmers as the farm manager should 

be able to allocate the use of production 

factors in order to achieve the optimum 

results so as to obtain the maximum revenue. 

Applying the correct farming can improve 

the production efficiency and the farmers’ 

revenue. Both objectives are the determinant 

factor for a farmer to take a decision in his 

farming operation. 

Cobb-Douglas production function is a 

function or equation that involves two or 

more variables, one is called the dependent 

variable (Y) and the other is called the 

independent variable (X) (Soekartawi, 2003). 

Mathematically, the Cobb-Douglas 

function can be formulated as follows: 

Y=aX1
b1X2

b2…Xi
bi…Xn

bneu……………………………

…….…    ( 2.2.) 

 

Explanation : 

Y: variable described, 

X: variables that explain, 

a, b: the amount that would be expected, 

u: error (disturbance term), 

e: natural logarithm, e = 2.718 

To simplify the prediction, the above 

equation can be converted into a  multiple 

linear form by making the equation the 

logarithm become: 

logY = log a + b1 + b2 logX1 logX3 logX2 + b3 

+ ... .. + bn logXn + e .......................... (2.3. ) 

 

An efficient use of production factors is 

said to be technically efficiency if the factors 

of production used produce the maximum. 

Technical efficiency measures how many 

productions that can be achieved by a 

particular set of inputs. The amount of such 

production explains the technical knowledge 

circumstances and fixed capital controlled by 

the farmer or manufacturer. An attempt is 
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said to be more technically efficient when 

using the same input set, the product 

produced is higher. Technical efficiency is 

also often called long-term efficiency. Price 

or allocative efficiency shows the relationship 

of cost and output. Efficiency will be 

achieved if the value of the marginal product 

(NPM) for an input equals to the price of 

inputs or can be written: NPMXi = PXi or 

NPMXi = 1PXi. 

In fact NPMXi is not always the same as 

PXi. What often happens is as follows: 

a. (NPMXi / PXi)> 1 means that the use of 

input X is not efficient yet, input X should 

be increased to achieve the efficiency. 

b. (NPMXi / PXi) <1 means that the use of 

input X is not efficient yet, input X needs 

to be reduced to achieve the efficiency 

(Soekartawi, 2003). 

Such efficiency is also called the price 

efficiency or allocative effisiency. 

Economic efficiency occurs when two 

previous efficiencies, the technical and price 

efficiency, are achieved and meet the two 

conditions, among others: 

a. Terms purposes (Necessary condition), 

which shows the physical relationship 

between the input and output that the 

production process at the time of 

production elasticity is between 0 and 1. 

b. This result is the technical production 

efficiency. 

c. Terms adequacy (sufficient condition) 

related to the objective, which is the 

maximum profit condition is reached as 

long as the marginal value product equals  

to the marginal cost. 

 

Factors of Production of Corn Farming 

 Soekartawi (2000), stated that factors of 

production are all given to the plant so that 

the plant is able to grow and produce well. 

Factors of production are known as the term 

input. Factors of production determine the 

large-small production that is found. Factors 

of production that we already know are land, 

capital, labor and management aspects and 

those are the important factors of production. 

 Factor of farming is some of the 

activities on the earth's surface where a farmer, 

a family or a salaried manager farms or raises 

livestock. A farmer is trying to farm as a way of 

life and to do agriculture because he is a 

farmer. What farmers do is just make meeting 

the needs. In a sense that the farmers take the 

time, money, and combine the input to create 

the output is agriculture that can be viewed as 

a kind of enterprise. (Maxwell L. Brown, 1974 

within Soekartawi, 2003b). 

 

RESEARCH METHODS 

In this research, the method of data 

collection uses interviews and 

documentation. Method of interviews is 

conducted by interviewing the farmers 

directly as respondents using the tools of the 

list of questions prepared in advance. 

Documentation is done by conducting a 

survey of the existing data and exploring 

theories that have developed, and analyzing 

the existing data that has been done by the 

previous researchers. 

To reduce and prevent haziness in the 

discussion, it is necessary to give definition 

or operational meaning of each variable 

discussed. These variables are: 

1. Corn production (Y), which is the 

harvested corn produced in one planting 

season, measured in square meter (m2). 

2. Land area (X1), which is the land area 

used for the corn production, measured 

in square meter (m2). 

3. Amount of seeds (X2), which is the 

amount of seeds used for the corn 

production in one planting season, 

measured in units of kilograms. 

4. Amount of Inorganic Fertilizer (X3), 

which is the amount of fertilizer with a 
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unit area for the corn production during 

one planting season, measured in 

kilograms 

5. Amount of Pesticides (X4), which is the 

amount of pesticide with a unit area for 

the corn production during one planting 

season, measured in liters. 

6. Amount of Workers (X5), which is the 

amount of labors used for the corn 

production during the planting season, 

measured in the day of people’s working 

(HOK).   

 The type of data used in this research is 

the primary and secondary data. The primary 

data is collected directly from the corn 

farmers who have been selected as the 

respondents or sample, which is assisted by 

the list of questions (questionnaire). The 

secondary data contains the supporting data 

from the primary data, which is taken in time 

series, which is obtained through the study 

of literature from a variety of sources, 

journals, books, research, and limited 

publication of archives data from Institutions 

/ Agencies.   

 Samples are partly taken from the 

population, Sudjana (1996: 6). To determine 

the size of the sample of a population, it can 

be calculated and used together with Slovin 

formula (Sevilla and Consuelo, 1993) and 

Uma have now (2000) as follows: 

 

n   =             N          .............................. ( 3.1.) 

          1+ N(Moe)2 

 

in which : 

n  = measure of sample 

N  = measure of population 

Moe  = Margin of error Maximum (errors 

that are still tolerated, taken 10 %). 

  Reffering to the formula, the amount of 

samples in this research is: 

  n =           3.547        .           

                         1+ (3.547 (0,1)2  )   

 

 n =           3.547         .           

                  1+ (3.547) (0,01)    

 

 n =     3.547 .           

                  1+ 35,47    

 

 n =   3.547.          

                   36,47    

 

 n =   97,26  =  97 

 

To determine the sample villages, from 

eleven villages in the corn producing regions 

in Patean, three villages are selected as the 

sample. The village that has the highest 

production of corn crop and the biggest 

amount of the farmers in Patean is Plososari 

village with the production of 9,387 tons, 

then the next villages as the sample are those 

that have the corn production below 

Plososari those are Wirosari village with the 

production of 4,313 tons and Mlatiharjo with 

the production 4,055 tons. The location 

research is intentionally determined by 

specific objective / characteristics using the 

purposive sampling techniques (Sudjana, 

1996). 

In determining the amount of samples 

as respondents in each strata, it is conducted 

proportionally, i.e. the sample of farmers as 

follows: Owner Farmer, Tenant Farmers, and 

Cultivator Farmers. Owner Farmers are 

farmers who have rice field and cultivate it 

by themselves. Tenant farmers are farmers 

who rent land and cultivate it by themselves. 

Cultivator Farmers are farmers who only 

cultivate the land while the land and capital 

belong to others. Allocation of determining 

the members of samples can be done 
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proportionally (Sudjana, 1996) using the 

following formula: 

ni   =      Ni     x   n  ..........................   ( 3.2.)    

N 

in which : 

ni = measure of sample from strata to i 

Ni = population at strata to i 

N = population at sampled village 

n = determined sample amount 

 

The deployment of the number of 

sample from the formula is shown in Table 2 

below: 

 

Table 2. Distribution of Sample 

Villages / Amount of 

Farmers 

 Samples of 

Farmers  

 

Farmer Groups (people) Owners Tenants Cultivators 

 Plososari 556 28 10 4 

1.Ngudi Rahayu 188 9 4 1 

2.Ngudi Makmur 192 10 3 2 

3.Ngudi Rejeki 176 9 3 1 

Wirosari 462 26 6 3 

1. Ngudiraharjo I 233 13 3 1 

2.Ngudiraharjo II 229 13 3 2 

Mlatiharjo  274 14 3 3 

1.Sidomulyo 136 7 1 2 

2.Mlatimakmur 138 7 2 1 

Jumlah 1.292 68 19 10 

          Source : PPL Patean District, 2013, processed 

 

The model used in this research 

illustrates the relationship between inputs 

and outputs in the production process, which 

is known as the Cobb-Douglas function. To 

estimate the factors that affect the output 

(Y), Cobb-Douglas model is appropriate to 

use because this is the most relevant model. 

The mathematical model of Cobb-

Douglas production function for the corn 

farming in this research can be written as 

follows: 

Y=aX1
b1X2

b2…Xi
bi…Xn

bneu……………………………

…….……   ( 3.3.) 

Explanations : 

Y` : Corn Production 

X1 : Land Area  

X2 : Amount of Seeds  

X3 : Amount of Fertilizer  

X4 : Amount of Pestiside  

X5 : Amount of Labors  

X6 : Other Costs 

a, b : Expected Magnitude 

u  : Errors (disturbance term), 

e  : Natural Logarithm, e = 2,718 

 Efficiency is a concept that is relative. 

Tests on efficiency are carried out to see 

how the combination of the use of certain 

production factors can produce the optimal 

output. There are three concepts of 

efficiency, i.e. the technical efficiency (ET), 

the economic efficiency (EE), the 

price/allocative efficiency (EH). 

1. Technical Efficiency 

Technical efficiency actually reflects how 

high the level of technology in the 

production process. The technical 

efficiency according to Soekartawi (2003) 

can be calculated using the formula: 
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ET = Yi/Y^
i
.
………………………………… (3.4.) 

ET  = Level of technical efficiency 

Yi = Magnitude of production (output) 

to – i 

Y^
i = Magnitude of expected production 

at observation to –i found through 

Cobb-Douglas frontier production 

function. 

2. Price/Allocative Efficiency 

Allocative (price) efficiency according 

Soekartawi (2003) is that the price 

efficiency will be achieved if the farmers 

are able to make an effort if the value of 

marginal product (NPM) for an input 

equals to the price of inputs or it can be 

written:   

NPMXi = PXi .........…………………………… ( 3.5.) 

  NPMXi = 1 PXi .…………………………..……  ( 3.6.) 

      in which: 

NPMXi = Marginal Product Value 

PXi       = Price of production factor X 

 In fact, NPM Xi is not always the same 

as PXi. What often happens is as follows: 

a. (NPMXi / PXi)> 1, which means that 

the use of inputs X is not efficient yet, 

input X should be increased to 

achieve the efficiency. 

b. (NPMXi / PXi) <1, which means that 

the use of inputs X is not efficient yet, 

input X needs to be reduced to 

achieve the efficiency (Soekartawi, 

2003b). 

2. Economic Efficiency 

Economic efficiency occurs when the input 

is used in such a way that an output level is 

produced at a lower cost than others. 

Increased efficiency occurs when the 

existing output or level of output is 

produced with lower costs. 

Economic efficiency is to minimize the 

cost, which means that a production process 

will be economically efficient at an output 

level when no other process can produce the 

same output with less cost. 

Economic efficiency can be achieved if 

the technical efficiency and price efficiency is 

reached (Soekartawi, 2003b) and it can be 

written with the following formula: 

EE = ETX EH ...................................... (3.7.) 

If the value of efficiency > 1, it means 

the use of the input should be increased; if 

the value of efficiency = 1, it means the 

allocation of input is optimal; if the efficiency 

values <1, it means the use of input needs to 

be reduced (Soekartawi, 2003b). 

One of the factors that affect the 

performance of the cultivation of the corn 

crop is the corn farmer status factor that is 

the age of the alleged effect on corn 

production. The data shows that the age of a 

corn farmers in Patean are dominated by the 

ages of 41-50 years old as many as 30 people 

(30.93%), 51-60 years old as many as 24 

people (24.74%), 31-40 years old as many as 

21 people (21.65%), more than 60 years old as 

many as 18 people (18.56%), and 0-30 years 

old as many as four people (4.12%). 

 

RESULTS AND DISCUSSION 

Description of variables of corn 

farming in Patean, Kendal may be seen in 

Table 3. The average production of corn 

farming in Patean, Kendal is 1,999.25 kg with 

a value of Rp 3,998,503, - from a total of 97 

farmers studied. While the average of land 

area is 1,633.25 m2. The average of seed is 2.21 

kg with a value of Rp. 143 804, -. The average 

of inorganic fertilizers is 137.58 kg with a 

value of Rp 285,861,-. The average of 

pesticide is 5.47 liters with a value of Rp 82, 

067, -. 
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Table 3. Description of Variables of Corn Farming in Patean, Kendal 

No. Variables Mean Min Max Mean Value 

(Rp.) 

 

1. 

2. 

3. 

4. 

5. 

6. 

 

Production (kg) 

Land Area (m2) 

Seeds (kg) 

Inorganic Fertilizer 

(kg) 

Pestiside (liter) 

Labors (HOK) 

 

1.999,25 

1.633,25 

2,21 

137,58 

5,47 

60,45 

 

610,00 

500,00 

1,00 

40,00 

1,00 

31,00 

 

8.763,00 

7.000,00 

6,00 

350,00 

59,00 

94,00 

 

3.998.503 

500.016 

143.804 

285.861 

82.067 

2.115.876 

Source : Primary Data Processed. 

 

For the labors, the corn farming in 

Patean, Kendal on average completes the 

work in 60.45 days of people’s working with a 

value of Rp 2,115,876.- 

Technical efficiency becomes 

imperative requirement to measure the price 

and economic efficiencies. Technical 

efficiency requires or entails the production 

process that can utilize fewer input to 

produce output in the same amount (Miller 

and Meiners, 2000). Table 3 describes the 

results of the estimation of frontier 

production function of corn farming in using 

five independent variables. The followings 

are the results estimation of the production 

function. From five independent variables, 

there are three that show the significant 

effect on the corn production, which are 

land, pesticides and labor. While other 

variables those are the amount of seed and 

inorganic fertilizer have no significant effect. 

The results of analysis of the frontier 

production function of corn farming shows 

that the significant variables are variables of 

land area, pesticides and labor. Variables of 

land area and labor are significant at a = 1% 

whereas the pesticide variable is significant 

at a = 5%. When viewed from the average of  

technical efficiency 0.74, it can be said that 

the farming in the research area is not so 

efficient that to achieve efficiency in the use 

of inputs, the amount of input should be 

added. 

Variable of land area has a positive 

coefficient. The positive sign in this land area 

coefficient implies that the more the land 

areas are used for the corn farming, the more 

production of corn will be increased. 

The farmers have a limited amount of 

land. Each land area owned by the farmers is 

less than 0.5 hectares; it can be said that the 

farmers in Patean are generally the landless 

farmers. 

 The variable of the amount of seed is 

not significant and shows a negative sign on 

the corn production. It can be seen from t 

ratio with the magnitude smaller than t 

table. Negative coefficient sign on the 

amount of seeds explains that the more seeds 

are used, the output will decrease. The  

insignificant use of seed in this case may be 

because the farmers use the seeds excessive. 

They assume the more seeds are planted, the 

more corn production will be produced. 

 The variable amount of inorganic 

fertilizer is not significant and shows the 

positive signs. It can be seen that t ratio 

using the inorganic fertilizer will be greatly 

reduced. The farmers often have difficulty in 

getting fertilizer at the planting time. 
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Frequently the problem faced by the farmers 

is the difficulty to find the fertilizer market 

when needed. If the fertilizers are found in 

the market, they must be expensive because 

they are limited. Finally the farmers use  the 

fertilizer in sober quantity not as many as the 

quantity of planting according to the rules 

set forth by the department of agriculture. 

Variable of pesticide has a positive 

coefficient. A positive sign on the coefficient 

of these pesticides means that more 

pesticides are used for the corn farming, the 

more production of corn will be produced. 

Pesticide use on corn crop is not too much 

because the pests that attack the corn crop is 

not much. Excessive use of pesticides can 

lead to lower production quantities of corn. 

The intractable corn pests difficult to control 

by the farmers are rats. Flocking in large 

numbers, mice will attack the corn plant in 

young age. Rats are difficult to overcome 

because they move from one patch of corn 

crop to another. If the corn crop is missed 

from the pests’ attack, their products will be 

good. 

 Variable of labors has a positive 

coefficient. A positive sign in this labor 

coefficient implies that the more labors used 

for the corn farming are, the more 

production of corn will be produced. Labor 

use on corn crop is generally limited to be 

simply conducted by the members of farmer 

families. In Patean all activities of plating 

corn are carried out enough by the family 

workers. At the time of land preparation, the 

farmers usually use the additional labors 

outside their family members. For other 

activities such as planting, pest controlling, 

weeding harvesting dams, it is usually 

sufficiently conducted by the family labors.

 

Table 4. Estimation Result of Production Function at Corn Farming 

in Patean, Kendal 

Variables Coefficient T-ratio Decision 

Constanta -0.13 0.26  

Land Area 0.94 18.75** Significant 

Seeds -0.06   -0.76 Not Significant 

Inorganic Fertilizer 0.02 0.49 Not Significant 

Pesticide 0.05 1.85* Significant 

Labors 0.23 2.89** Significant 

Sigma Squared 0.18   

Gamma 0.95   

Log Likelihood -2.87   

LR test of the one ser 8.32   

RTS         1.18   

Mean Tehnical Eff. 0.74   

Responden           97   

Source : Primary Data Processed 

Explanations : 

t-Tabel (a= 5 %) = 1,661* 

t-Tabel (a= 1 %) = 2,368** 

t-Tabel (a=10 %) = 1,290*** 
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Table 5. Values of Price Efficiency and Economic Efficiency on Corn Farming 

Variables Coefficient NPM Efficiency 

Land Area 0.94 7.52 EH = 1.82 

Seeds -0.06 -1.67  

Inorganic Fertilizer 0.02 0.34 ET = 0,74 

Pesticide 0.05 0.47  

Labors 0.23 0.44 EE = 1.35 

Total  9.11  

         Source : Primary Data Processed 

 

 Farrel Study (in Susantun, 2000) 

mentioned that the frontier production 

function is a function that shows the highest 

probability of what might be achieved by the 

farmers with the existing conditions in the 

field, where production is technically 

efficient and there is no other way to obtain a 

higher output again without using more 

inputs controlled by the farmers. 

 The estimation results show that from 

97 respondents of farmers who cultivate the 

corn crop, they have an average technical 

efficiency of 0.74. The resulting value of the 

technical efficiency implies that the use of 

factors of production by the farmers have not 

been efficient. 

 The input used in carrying out the corn 

farming is the land area, seeds, inorganic 

fertilizers, pesticides, and labors. The results 

of analysis of price efficiency and economic 

efficiency for corn farming can be seen in 

Table 5. 

From Table 5, it can explain the 

condition of corn farming in Patean, Kendal. 

Value of price efficiency (EH) is 1.82, which 

means that the use of corn farming inputs in 

Patean is not efficient. The input should be 

added to achieve the efficiency levels. Based 

on the value of technical efficiency (ET) and 

price efficiency (EH), the economic efficiency 

can be seen of 1.35. This shows that farming 

is not efficient and therefore it is necessary to 

add the factors of production in order to  

 

achieve an efficient condition. 

 

CONCLUSION 

 From the research that has been 

conducted. there are some conclusions as 

follows: 

1. The results of frontier production 

function analysis of the corn farming in 

the area of research found that the 

significant variables are land area, 

pesticides and labors. Variables of land 

are and labors are significant at a = 1% 

whereas variable of pesticides is 

significant at a = 5%. 

2. From the average technical efficiency of 

0.74, it can be said that the farming in 

the research area is not efficient so as to 

achieve the efficiency in the use of 

inputs, the number of inputs should be 

added. 

3. From the processed data obtained, it can 

explain the condition of corn farming in 

Patean, Kendal. The value of price 

efficiency (EH) is 1.82, which means that 

the use of corn farming inputs in Patean 

is not efficient. To achieve the efficiency 

levels, the input should be added. Based 

on the value of technical efficiency (ET) 

and price efficiency (EH), the economic 

efficiency can be seen in the amount of 

1.35. This shows that the farming is not 

efficient, therefore it is necessary to add 

the factors of production in order to 

achieve the efficient condition. 
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